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Abstract:
A food desert is defined as an area that has little or no access to fresh produce and healthy
food options. The South Bronx is a food desert not because there is no food to be found, but
because healthy, non processed food is in short supply. The South Bronx is the fattest
congressional district in the United States, as well as the poorest. Food deserts are most often
accompanied by higher rates of nutrition related diseases such as obesity, type 2 diabetes, and
heart disease and the South Bronx is no exception. This thesis looks into the reason behind food
deserts and address the issue in a way that can better the community through sustainable
development. It seeks a solution that allows a community to help themselves rather than relying
on outside help. The approaches that this thesis addresses are analyzed for their potential and
how realistic they are. Each solution is based around a plan to bring fresh produce production to
the community itself. This addresses two needs of the community: jobs and fresh produce.
Greenhouses with hydroponic or aquaponic systems set up within the community will utilize the
local community for labor. Providing opportunities for entrepreneurship and spurring growth
throughout the community.
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Introduction.

If you ask the average New Yorker about the South Bronx, chances are that their initial
reaction might be something along the lines of “Don’t go there. That place is dangerous.” This
area is plagued not only by serious, tangible issues, but a reputation. This reputation has very
real effects on its residents. Children growing up there are treated differently from children in
other neighborhoods because of a perception. They eventually might begin to think that they are
that reputation.
The South Bronx is a poster child for urban blight. What will be discussed throughout
this thesis is largely applicable to other cities across the country and around the world. High
dropout rates and high unemployment in ages 1828 make many kids prime for gangs or drug
use. Lack of access to fresh produce and other healthy food options make the same people ideal
candidates diabetes and other dietary related disease like heart disease, the number one cause of
death in the United States.
Unemployment and food deserts are just a small portion of the issues that exist in the
South Bronx, but I chose to address them because I feel that they could have the most profound
affect on people's livelihoods and how they see the place they live in. Community development
is not achieved by gentrification. This thesis does not look to improve a neighborhood by
removing the people who live there. This thesis’ primary focus is to give members of the
community a medium through which they can help themselves.
On January 20th, 1961, President John Fitzgerald Kennedy made his Inaugural Address.
His speech was short, but powerful. While it was given in the context of the Cold War and
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extreme poverty in underdeveloped regions of the world, JFK’s words capture an idea that is
equally applicable today.
To those people in the huts and villages of half the globe, struggling to break the bond of mass
misery, we pledge our best efforts to help them help themselves. For whatever period required.
Not because the communists are doing it. Not because we seek their votes. But because it is
right… If a free society cannot help the many who are poor, it cannot save the few who are
rich.1

JFK understood that we cannot achieve success as a country if we are not achieving success as a
people. President Barack Obama spoke about a similar idea in his response to the Baltimore
Riots in 2015 following the death of a young man named Freddie Gray. Obama recognizes that
cities in the United States of America are suffering and require attention. Citizens living in these
communities are all too often ignored.
But if we really wanted to solve the problem. If our society really wanted to solve the problem,
we could. Its just that it would require everyone saying this is important, this is significant and
that we don’t just pay attention to these communities when a [store] burns. That we don’t just
pay attention when a young man gets shot… but we’re paying attention all the time because we
consider those kid our kids and we think they are important and they shouldn’t be living in
poverty and violence. 2

Food insecurity and health issues that come with it are a real problem plaguing this
country. People deserve to live in better environments and experience better health. By
connecting people to their food and improving access to healthy options, we are make real strides
towards a more sustainable city and country. As cities work to become more like living
ecosystems, we will see innovation and processes like Urban Agriculture start to be
commonplace in our society.
Over the course of this thesis we will develop the existing situation of the South Bronx
and analyze the potential of Urban Agriculture. A chapter on data will provide clear picture of

1
2
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what the problems in the South Bronx that we are addressing. By defining the problems, we will
better understand the goals of this thesis. A chapter on the history of the South Bronx will show
a story of neglect from politicians and give better context to the data provided before it. With
this background, we will be able to see the potential for urban planning and hydroponic systems
as they fit into this world and provide opportunity. Economics and politics will take us to the
reality of how this can happen and the conclusion of this thesis will provide policy
recommendations for NYC and other cities facing similar issues.

3

3
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Chapter 1. The South Bronx by the Numbers
The South Bronx is the poorest congressional district in the country according to the 2010
U.S. Census. The only area poorer than South Bronx in the U.S. is Puerto Rico, with 45% of
adults and 56.9% of children living below poverty line.4 This small area of land is a collection of
neighborhoods loosely defined by Crotona park to the North and the Harlem, East, and Bronx
rivers. Mott Haven, Hunts Point, Melrose, and Morrisania are just a few of the neighborhoods
that make up the South Bronx. Each experiences the problems addressed in this chapter to a
different degree, but all show contrast from other NYC neighborhoods. Food insecurity,
poverty, and dietary diseases are all serious issues that this area is plagued with and all affect
each other.
Food insecurity is a worldwide issue and often associated with underdeveloped countries.
The Food and Agriculture Organization of the United Nations defines Food Security as
“
a
situation that exists when all people, at all times, have physical, social and economic access to

sufficient, safe and nutritious food that meets their dietary needs and food preferences for an
active and healthy life.”5 This is to say that food insecurity would be the lack of access to quality
food as the FAO describes. Access is the key term here because there are many barriers that may
prevent this access. Even though the US has a surplus of food, that food may not be properly
and efficiently distributed. In the South Bronx, food insecurity is a serious reality that is
compounded by economic stresses and leads to costly health issues for the city with deadly
consequences for residents.

4
5
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According to a report on Green Carts, a fresh produce street cart vendor program in
NYC, produced by Columbia University, “50% of customers are “always” or “sometimes”
worried about having enough money to buy fresh fruits and vegetables.”6 The severity of this
issue stems not out of a lack of food, but the economic situation that most residents find
themselves in. Bodegas, delis, and fried chicken joints can be found throughout the South
Bronx. The issue is not starving to death, but unhealthy eating habits directed by the inflexibility
of one’s wallet. Why would you buy healthy fruits and vegetables for your children instead of
the cheaper processed and frozen food alternative when you are living paycheck to paycheck?
South Bronx is represented by the New York Congressional District 15. In this district,
the median household income is $
25, 801. In some neighborhoods, such as Mott Haven, the
median household income is as low as $20, 232. In Mott Haven, 25% of individuals make less
than $10,000 a year. 35.5% of District 15 residents live below the poverty line. This is higher
than the 31% for all of the Bronx and even more so than the 21% poverty rate for all of NYC.
Mott Haven’s poverty rate is 46.5%.7
In addition to the high rates of poverty, this area is also afflicted by high unemployment.
In 2013, District 15 was reported to have an unemployment rate of 15.8%. Other districts
located within NYC provide stark contrast to this high rate. District 11, Staten Island and the
western edge of Brooklyn, showed 7.8% and district 12, East side Manhattan and Western
Queens, showed only 5.1% unemployment in its residents. Poverty rates and unemployment are
substantially higher in the South Bronx than elsewhere.8

6
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The South Bronx’s high unemployment may stem from its residents inability to compete
for higher paying work and the low supply of low skilled jobs to counter the high demand from
unskilled workers. The once abundant low skilled jobs of NYC have mostly vanished, leaving
much of the labor force without work. In these neighborhoods, 76, 352 of the population over 25
th
years old never reached 9
grade. Only 69.9% graduated high school in, and in some

neighborhoods, such as Mott Haven, as few as 55.3% graduated high school.9
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The figure above shows the median weekly income, as well as unemployment rate, based
on the level of education attained. Those who never finished high school earn $355 less than the
median weekly income of all workers. Unemployment for that same group is at 11%.
Educational attainment is a significant factor in earning a living wage and finding employment.
In NYC, there are few jobs one can apply for without a high school diploma. Most high school

9
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dropouts struggle with basic math and reading or writing skills. Gone are the days that men and
women in this position could work on a farm or in the shipyard were unskilled labor was in high
supply.11
As a result of living in a food desert and having little or no income to spare, health issues
dominate the district. Health concerns start with the 43% of Hunts Point and Mott Haven
residents consider themselves in poor health. This is shocking considering 28% of all Bronx
residents say consider themselves as such and only 21% of all NYC residents. Common health
indicators of a food desert are Diabetes (type 2 in particular), Obesity, and Heart Disease.12

Diabetes can be a deadly disease as well as an expensive one to treat. South Bronx has a
high diabetes rate, 16%, of which 95% of the cases are type 2 diabetes. Type two diabetes is
most common among overweight and obese men and women and is linked to unhealthy dietary
habits. The diabetes rate of NYC is 9% and the national rate is 8%, which, again, provide a
th
contrast to South Bronx communities and show how serious this issue is. Diabetes is the 7
most

common cause of death in the US according to the CDC. In the figure above, you can see that
11
12

Ibid
Matte T, 
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the Hunts Point and Mott Haven neighborhoods that are highlighted for their much higher
concentration of adults with diabetes.13
Closely tied to diabetes is obesity. Obesity raises one’s chances of having type 2 diabetes
significantly. In South Bronx Elementary schools 4/10 children are overweight and ¼ are obese.
These children rely on schools and their parents to feed them healthy, nutritious food, but their
parents are likely experiencing the same diet problems. 2/3 South Bronx adults are overweight
and ¼ are obese. While this may be due to a change in lifestyle where many residents no longer
get the exercise their body requires, we will focus on the dietary causes. Of adolescents in the
South Bronx, 80% do not eat at least 5 servings of fruits and vegetables a day. Even more
alarming, 90% of adults in the South Bronx don’t eat the recommended 59 servings of fruits and
vegetables.14
Heart Disease is the leading cause of death in US, according to the Center for Disease
Control. The CDC’s number one recommendation for heart disease prevention is a healthy diet
in their report “CDC's State Public Health Actions to Prevent and Control Diabetes, Heart
Disease, Obesity and Associated Risk Factors and Promote School Health.” The first goal in
plan to address Heart Disease in America is to “
Promote the adoption of food service guidelines
and nutrition standards.” The CDC sees improving diets for all Americans as the most important
step towards battling the three main health concerns this thesis uses to identify a food desert and
quantify its severity. Food insecurity is directly linked to Obeisity, Diabetes, Heart Disease and
poverty.15

13
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Chapter 2. History of the South Bronx
The story of environmental Racism and dietary health issues in the South Bronx is firmly
rooted in its history. Health issues associated with environmental racism that are experienced in
the South Bronx are the product of how this area evolved over time. A long period of neglect
and apathy from politicians left an already vulnerable community fall into a cycle of being taken
advantage of and bearing unfair amounts of the environmental burdens that weigh on this city. A
tumultuous past rocked a stable place into what some likened to a third world country with third
world problems.
In the early 1900’s, the South Bronx was largely home to immigrant families that had
made it out of the tenements of Manhattan. They had arrived in the US poor and vulnerable, but
were now on their feet and making progress in the New World. They moved to the South Bronx
and created solid neighborhoods. These now well established residents of the South Bronx
become involved in politics and built the local economy. Leading up to World War II, the area
experienced relative stability without much change.16
As World War II ended, things begin to change. There is huge change in population and
availability of jobs. Three major influxes will begin a new era for the South Bronx. First, there
are the returning veterans who have been away for a significant amount of time. Second, Puerto
Ricans arrive in great numbers because of the sudden introduction of affordable air travel
between Puerto Rico and New York which can be traced to the abundant returning pilots of
WWII. The poor economic state of Puerto Rico caused about 20,000 Puerto Ricans to arrive in
New York City each year during this time period. This number peaks at 52,000 in 1953.
Finally, the mechanization of cotton farming causes poor, southern Blacks who were out of work

16
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to migrate north by the millions. The prewar Black population of 450,000 of NYC grew to
800,000 in the years following the WWII. Most new arrivals would try to make Harlem their
new home, but Harlem quickly ran out of space. In the Southern States, education was largely
unavailable for Black men and women which means the waves of newcomers were mostly
uneducated and did not qualify for skilled labor even if they could find such jobs. Puerto Ricans
had a similar experience of leaving a poor, desperate place to live in NYC. These abrupt
changes had a major influence the future of the South Bronx as it continues to evolve. 17
In his book 
Future of American Politics, 
Samuel Lubell describes the situation of
American cities, and especially the South Bronx at this time, particularly well. “The rhythm of
the urban frontier, in short, has been the rhythm of the crowd running away from itself.” Just as
European immigrants had once swarmed New York City, one group following the other, these
newcomers were arriving in great numbers. Old immigrants felt strongly towards new
immigrants because they feared if they didn’t move fast enough, they would get swallowed up by
the masses behind. The groups differed in culture and language which caused resentment.18
In addition to all of this change, one more factor played an interesting role. The switch
from coal to oil for heating buildings freed up many basements throughout the City and landlords
quickly took advantage of this new space and rented it out. In the well established
neighborhoods of the South Bronx, this new living space was snatched up by residents of an
overflowing Harlem and other neighborhoods that were experiencing housing shortages. Before
this, not only had there not been any room in these South Bronx communities, but landlords and
neighbors were reluctant to let newcomers in.19
17
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Before this new wave of migration and the Great Depression, the South Bronx and
Harlem were surprisingly nice compared to what they would become known. In 1930 a Black
writer, James Weldon Johnson wrote “Negro Harlem covers one of the most beautiful healthful
sites in the whole city. It’s not a fringe, it is not a slum, nor is it a quarter consisting of
dilapidated tenements. It is a section of newlaw apartment houses and handsome dwellings,
with streets as wellpaved, as welllighted, and as wellkept as any in the city.” This
neighborhood was not neglected and showed no signs of being a slum. Of course the Great
Depression would have a strong effect on this as it took hold, but the important thing to take
from this is that Weldon felt his neighborhood was wellkept and not ignored by city officials.
Over half of the new Puerto Rican Immigrants had no work experience upon arrival to
NYC. The other half consisted mostly of farmers and factory workers. The 
New York
WorldTelegram
described the effect they had in a special series: “Suffering acutely themselves
they disrupt the economy and customs of their newly adopted home city and find themselves
victims of a vicious cycle of discrimination, class hatred and oppression.”20 Puerto Ricans were
joined by new southern Blacks who were also discriminated against, even by the Black residents
who had been settled in Harlem. Jill Jonnes wrote in her book 
We’re Still Here: The Rise, Fall
and Resurrection of the South Bronx
that the “citified Blacks and whites found the newcomers
uneducated, unskilled, vulgar, and completely unfamiliar with urban ways.”21 The two groups
were vilified by the more or less native residents. These residents saw a people that were very
different in culture and appearance show up in a very short amount of time. On top of
competing for housing, the old and new residents were now competing for jobs in NYC.

20
21

Ibid, 100
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15

Unskilled labor was fleeing the city making the competition for jobs even more intense. White
unions protected much of the remaining unskilled labor. This left huge portions of the new
arrivals without work. This set the scene for the coming decades of downfall.22
Robert Moses and the Bronx
Following the destabilizing trends following the war, public work projects began and
would eventually have a profound effect on the demise of the South Bronx. Robert Moses is a
name most have heard throughout New York. He was known for his dictator like decisions that
served his visions of New York City. He was a city planner and one who “paid no bit of
attention to the public, nor to a consensus. He just rode roughshod over the political system. He
demolished it or contributed in great part to its demolition.”23 He was able to work unobstructed
because he was not elected, nor was he controlled by elected officials. By creating his own
authorities, he freed himself from any restraints. Moses is responsible for building the highway
system that connects most of New York City, funded by the federal government in the name of
national defense.
His first project to affect the South Bronx was the Cross Bronx Expressway that would
cut straight through the Bronx. In order to make this happen, a path had to be cleared. That path
cut through the centers of well established neighborhoods, some of the few remaining stable
areas in the southern portion of the Bronx. The residents of the houses that were destroyed either
became refugees or could afford to move out. This contributed heavily to the remaining white
flight of the South Bronx. Jill Jonnes writes that “white flight accelerated, leaving behind a
population that was overwhelmingly minority, poor, and without hope.”24
22
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The Cross Bronx Expressway was first announced in 1944, but no one believed it would
really come to fruition. The project would finally be completed in 1963 after years of
neighborhood destruction and only to bring news that more highways were coming. The Major
Deegan Expressway and the Bruckner Expressway would soon cut through the remaining decent
neighborhoods to enclose the South Bronx.
These projects took place through the 1950’s and into the 1960’s. The white flight and
increasing poverty, caused by the overwhelming poverty of new arrivals, led to housing projects
built by the city during this time. Housing in much of the South Bronx was not well kept by
landlords and was overcrowded due to the sheer numbers of new migrants and housing shortages
in NYC. Officials saw these areas as slums, not unlike the tenements immigrants had
experienced in Manhattan at the beginning of the century. The NYC Housing Authority
executive director at the time, Warren Moscow said, “We wound up with a solid phalanx of
public housing… It was a mistake because we ghettoized too many poor people together. You
had a feeling you were building the wrong thing, but everything was in the pipeline.” 25 Public
housing in the area would clear some of these slums, but also ensure that the neighborhoods
would remain poor and later lead to health problems from neglect.
An official at that time said, “The Bronx was almost an innocent bystander. The idea
always was to bypass Manhattan with the ugliness as much as possible. You had public housing
and highways in the South Bronx, and then, on top of both of those, which were destabilizing
enough, you added a deliberate program of slum clearance to displace the worst. You were then
at the point that it all started to go downhill.”26 Between 1955 and 1961, the rate of drug

25
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addiction doubled in Harlem and the South Bronx. It was a surge that all five boroughs saw, but
the South Bronx had been destabilized and became far more vulnerable. Poverty grew and
turned into a vicious cycle holding its population back. The state of American cities prompted
President Lyndon B. Johnson to declare war on poverty in January of 1964. Up until now, the
poor “had been ghettoized while America grew wealthy in the 1950’s.”27
The Race Riots in the summer of 1964 show the true state of America at this time.
Overwhelming poverty coupled with systematic racism created the destitute South Bronx that
existed. Law changes such as allowing city workers to live outside the city hurt the Black and
Puerto Rican communities more than any others. They had moved into these new communities,
but all of the jobs left with the old residents. This left little for these communities to grab onto in
order to pull themselves out of poverty.28
Fire and Abandonment would be the next plague to hit the South Bronx. Between 1967
and 1973, the number of fires in this small portion of NYC skyrocketed. History books are quick
to say that the problem was the residents. That they were lighting their own world on fire as
arsonists ran rampant throughout the South Bronx. The city government deserves equal blame, if
not most of it. During this time, budget cuts led to mass firehouse closings. Less firefighters
covering more area sounds like a recipe for disaster, especially in an area that is considered poor
would likely have more fire hazards. There were less Fire Marshals to inspect buildings and
investigate fires. The welfare center had large signs stating, in both English and Spanish, that
“the only way to get housing priority is if you are burned out by a fire.”29 People were applying
to waiting lists like crazy in order to make it into government housing and escape their
27
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dilapidated buildings left to rot by their landlords. Insurance companies rarely carried out full
investigations for claims in fire insurance and government aid was given to landlords to rebuild
if their property was damaged by fire. Reasons to set fires and why fires were so serious all
came down to the lack of concern or acknowledgment by officials.
This perfect storm of motives and vulnerable setting led to an epidemic. One firefighter
at the time said that “the arson, I would say, was officially ignored. The fire commissioner, the
chiefs of department, they just wished this place would go away, that they could sell it to
Westchester County and get rid of it.”30 Jonnes, a historian who has investigated the South
Bronx’s past relentlessly, later conveys a strong sentiment to the attitudes towards the South
Bronx at this time:
“The fires, the false alarms, the drugs, the apathy, and the violence waiting to erupt were
constant, day in, day out. The firemen, like the cops, were called upon to staunch the
endless flow of disasters besetting this disintegrating world…The South Bronx was
burning and no one seemed to care. The South Bronx was hooked on drugs and no one
seemed to notice.”31
Large tracts of housing were destroyed and abandoned. Longtime businesses packed up and left.
Many shopkeepers were motivated to leave because of increased violence and robbery, others
because they were afraid their businesses would be caught up in the fires. The civil rights act in
1964 followed by President Johnson issuing Executive Order 11246 in 1965 would begin an era
of affirmative action to combat the extreme inequality between white and Black communities of
the US. None of this seemed to reach the South Bronx. In an article from Daily News, “Series
of small Fires Licks a Neighborhood,” a reporter describing the scene and the reasons behind it
shine a light on contemporary thought and prejudice. The reporter writes that “both fire officials

30
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and community leaders cite general apathy and lack of education in fire prevention as a major
cause.” Not only does it not mention arson once in the article, but it shows a clear distancing
between Manhattan and a shunned community like the South Bronx.32

33

(
The desolation of Charlotte Street in the South Bronx, above, in the 1970s., NY Times, 2009)

32
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34

(President Jimmy Carter toured the decaying landscape of Charlotte Street on Oct. 5, 1977. “See which
areas can still be salvaged,” he told his housing chief. NY Times. 2007.)

The South Bronx becomes a wasteland that takes years to begin to recover. President
Carter makes a high level visit to the South Bronx, yet nothing comes of it. Russian Officials
make a visit and Bronx community leaders ask that they consider giving foreign aid to the area.
President Reagan visited the neighborhood during his election campaign against Carter and later
President Clinton would visit. Each visit resulted in little more than a campaign stunt.35
It wasn’t until after the Blackout of 1977 that NYC officials tackle the policies that made
arson so appealing, including housing priority and insurance claims. The Blackout had led to
citywide riots and looting along with 307 fires in the Bronx over less than 24 hours. The
changes in policy did not change the fact that the South Bronx had become a wasteland,
resembling a war torn, third world country. Development projects like the Charlotte Street

34
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redevelopment would tackle some areas, but the recovery was slow. In the 1980’s the area had
hit rock bottom and started to rise from this low point, but the Crack Epidemic of the 1990’s
would hinder much of the growth. The fact was that this area had lost nearly all of its structure
and community, leaving its residents vulnerable. With language barriers and a marginalized
population, it was easy for officials to overlook and take advantage of them.36
Today, the South Bronx is a poster child of a food desert. The previous chapter painted a
vivid picture through statistics of the current situation. The lack of access to fresh food and the
poverty traps that exist are not unrelated to the community’s long history. They correlate
directly with one another. Now how do we move in a positive direction?

36
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Chapter 3. Urban Planning and Urban Agriculture
There are many ways to describe space and the way they relate to each other.
Terminology like Core and Periphery can help us understand how spaces work. In New York
City, the core is Midtown and Downtown Manhattan. Periphery would be outlying boroughs
like the Bronx, Queens, Staten Island. Resources and finished goods travel from periphery to
core. The Hunts Point Cooperative Market serves 22 million, with $2 billion revenue a year.37
This travels to the core, but little of it is seen in the South Bronx. The burdens of such a set up
are extensive, but the community does not receive benefits from this market.
In urban areas like the South Bronx, the lack of green space is said to be a significant
issue that relates directly to the health of its residents. In his book, “The Last Child in the
Woods”, Richard Louv examines the serious disconnect between inner city children and nature.
Louv coined the term Nature Deficit disorder which describes the implications of this disconnect.
Studies reveal increased rates of attention deficit disorders and depression among these residents
38

In addition to this, the people who live in these areas do not have relationship with their

natural environment or food. This leads to serious problems in the sustainability of the city as
well as how safe and healthy their food is.
Urban Planning is a discipline that focuses on bringing positive change to areas through
regulation and investment. A planning council can be a very influential institution in a city.
They can provide the organisation needed to start projects and gather resources. They can
impose regulations to protect residents or business owners. When a city sees something like

37
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urban greening as a benefit to all residents, it is the planning institution that will coordinate the
efforts of building parks in unused space, or rezoning areas to improve quality of life.
Food and sustainability are extremely important to the wellbeing of these people. They
need to have a connection to their food and an understanding of where it came from. Each
resident needs to understand their living environment so that they can make better decisions to
ensure the sustainability of their home. Presently, the vast majority of people rely on
governments to ensure that food is safe for consumption. When agriculture is restricted to the
periphery, the people in core areas place trust in those in the agriculture industry and their
government to provide safe, healthy food. Bring the agriculture to the core reconnects these
communities to their food and environment. Children can understand what food is and how it is
grown. They will have a greater likelihood of seeing the importance of all natural systems if
they can see how fundamental it is to their own existence.
There is an abundance of unused and underutilized space in urban areas that can be a vital
asset of urban agriculture. “Urban Agriculture: Food, Jobs, and Sustainability”, a United Nations
Development Programme publication, claims that finding space for urban agriculture throughout
the world is rarely a problem. The challenge lies in acquiring legal access to sites and making
agreements to use the space.39 In the case of this paper, we are looking for unused indoor space
or rooftops where hydroponic and aquaponic systems can be used with a controlled environment.
By controlling the environment in which these systems are used, efficiency is maximized and
risk of crop loss is minimized.

39
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Unused areas in the South Bronx are abundant. Of the 261,438 housing units, 16, 573 are
vacant.40 Some are just awaiting new tenants, but many communities experience these chronic
vacancies which negatively affect the property value of a neighborhood. Imagine some of these
housing units being used to accommodate hydroponic and aquaponic systems. The small scale
food growing system would ensure that buildings do not decay and bring down the value of other
homes on the same block while also providing better access to fresh produce. There is equally
abundant unused industrial space that is enclosed and could support larger systems with little
renovation.
What is Hydroponics?
Hydroponics is a type horticulture that allows one to grow many kinds of plants without
soil. In a hydroponic system, plants are fed with a solution of all the nutrients they need to grow.
The nutrient mix varies, but how the grower combines different elements to the water of a
hydroponic system are fundamental to its success. These nutrients in the water mimic what the
plant would extract from fertile soil. Environmental controls for indoor systems, like lighting
and temperature, can optimize plant growth. The plants can be grown in an array of different
materials, but a very common one is Rockwool. This is a material made of Basalt and Chalk that
is super heated, blown, and whipped like cotton candy into a lightweight, absorbent substance. It
allows for the roots to reach the nutrient rich solution while providing structural support to the
plant. A very common growing setup has a large reservoir to store the nutrient rich solution.
This solution is pumped into one end of a tray and drained from the other end. The rockwool
plugs containing plants sit in the solution held up by a structure that can also act as a cover to

40
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protect the solution. If the growing substance and solution provided optimal growing conditions,
then the lighting does the same to mimic the sun.

41

(A simple hydroponic setup courtesy of Simplyhydro)
Farmers using hydroponic systems do much of their own research on how to maximize
growth by changing light and solution content. Plants do not utilize every wavelength of light
the sun emits, so using the right wavelengths is very important. A lot of this is discerned by trial
and error, but with the wealth of information from both research institutions and experienced
hydroponic growers, it will be important for newer system growers to be well connected with
other groups. This will be discussed in the next chapter.42
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An example of a profitable indoor hydroponic system.
Hydroponic systems have very strong potential in urban settings because of their ability
to use space efficiently. When done correctly, hydroponics produces more per square foot than
conventional farming with less loss due to rot, disease, and weather. Rows of plants can be
stacked vertically on racks to increase this efficiency. In addition to this, they can be done on
many different scales to accommodate different spaces.44
University of Arizona is home to one of the country’s leading Controlled Environment
Agriculture programs. Gene Giacomelli is the director of this renowned program and has been a
figurehead of pushing this technology to new limits. His department has created hydroponic
systems to be used at the South Pole and well as on the moon for NASA. According to
Giacomelli, the challenges of commercial hydroponics begin with knowing the market. What is
the demand and current supply for the product you want to produce? This thesis has established
an acute need for the product, safe and healthy food, so this challenge is really figuring out how
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to make a profit while keeping prices low enough for the South Bronx population. Another
challenge is finding skilled experienced growers who can train new workers. To build skill and
promote hydroponic systems in an area with high proportions of unskilled workers, local
institutions, such as universities, can create educational opportunities and partnerships to help
develop growth in this industry. Local laws and zoning will also present challenges to building
hydroponics in urban areas, but through working with local governments, large barriers can be
brought down to create incentive for development. Once a system can be considered, you must
estimate the what Giacomelli considers the most important ratio, “g/KWh.” How many grams of
edible product is product from one Kilowatt hour of electricity. That energy input is for lighting,
up to 70% of total, environmental controls like heating or cooling and air circulation, water
circulation, and monitoring services like computer systems to continuously register nutrient and
ph levels. This challenge can be expanded to include all inputs in a system and understand and
gauging expectations of outputs. Nutrients, water, seed, and light are all important inputs. How
much will these cost and what will the output need to be in order to make a profit is a very
important part of this process. The last challenge comes in designing the system. Here it is very
important to get biology and physics to work for you, not against you, Giacomelli recommends.
These challenges will be addressed in the next chapter as we look at the economic and political
side these system’s potential.45
Hydroponic systems present many advantages, as well as some disadvantages, to
conventional farming practices. Higher density crop yield and efficient use of energy make it an
economically appetizing and smart in terms of sustainability. Easier pest and disease control can
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reduces crop loss from either to nearly zero. Some disadvantages are higher running costs and
startup capital. High degrees of management skills are required for in order to run the system
efficiently, but this can be helped through outside help and partnership with institutions.
Environmentally controlled areas require more energy for heating and cooling, but energy
consumption can be reduced through improved engineering of spaces. The biggest disadvantage
that can hinder the success of commercial hydroponics is the high cost of production that can
limit what is grown and who it can be sold to. The potential of a these systems lies in its ability
to work with existing built environments so to be flexible, and provide incomeproducing
employment that can reduce burden on welfare programs and improve quality of life.46
It is important to keep in mind how quickly technology can improve and become
affordable. Cell Phones and calculators are great examples of this. In the beginning, both were
too expensive for many and inefficient. They have become smaller and very affordable with
time. The graphing calculator you can now buy for less than $100 use to cost over $700 and it
was not able to do nearly as much. Hydroponic systems are economically viable now and will
continue to become more and more cost effective. Parts of the design, such as lighting, will
increase efficiency quickly, allowing the grower to get even more for less as time goes on.
Commercial hydroponic systems exist in major cities today and provide proof that they
can be a sustainable business in these environments. They vary in scale, but most market
themselves to niche markets. In urban areas, these niche markets are wealthier neighborhoods
experiencing varying degrees of a sustainable revolution. When that is the case, being locally
grown and a more efficient use of resources raises the value of the product. Quality marketing of
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the product goes a long way to raise profit and break into the food industry in these well
established areas. New York City’s Gotham Greens is a collection of rooftop hydroponic farms.
It has two locations in Brooklyn and another one under construction in Queens. This is a big
operation that required a lot of startup capital, but it was started by two young men. They serve
Whole Foods, a pricier supermarket chain with an emphasis on responsible food, and other food
markets throughout NYC and restaurants interested in obtaining the freshest produce available.
This is a significant advantage to being within the city limits. Produce can be delivered to their
customers just hours after harvesting it.
Green Spirit Farms shares many of the same characteristics of Gotham Greens, but they
provide an example of an indoor operation that set up inside an unused building. Their original
operation is set up in an old plastics factory in New Buffalo, Michigan. With a close proximity
to Chicago, they can access similar markets that Gotham Greens does in NYC as well as less
urban supermarkets. Green Spirit Farms contains a vertical aspect to its system in order to make
the most of its space, in contrast with Gotham Greens single level pools. Green Spirit’s vertical
construction is made up of racks of stacked containers in long rows. Each level has its own light.
Milan Kluko, President and Founder of Green Spirit farms plans to offset the energy used by
lighting with renewable energy sources like photovoltaic systems on the roof. He also says that
as lighting technology improves, the energy usage will decrease. He believes this is an area with
the greatest potential for benefit from technological advances as more hydroponic farms open
across the country. Recent upgrades to lighting have brought Green Spirit Farms huge cuts in
costs, allowing for greater profit.47
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Aquaponics is a very similar process to hydroponics, but instead of buying nutrients and
calculating exactly what you want your plants to receive, the grower uses fish. Aquaculture is
normally used to describe large scale commercial fish farming, but here we are describing a
system in which plants and fish have a mutually beneficial relationship used to the grower’s
advantage. The reservoir for this system is a large fish tank. The fish feces mixed into the water
will be pumped into a system very much like hydroponics. The plants remove the nutrients they
need and clean the water that will be returned to the reservoir. The process is organic and can be
marketed as such. Leafy greens like lettuce can be produced at about the same rate as
hydroponic systems, and the fish can be harvested once every few months. Commercial versions
of this exist on small scales. Greens and Gills is an aquaponic farm in Chicago run by two young
men. They started the operation in an unused basement of a building. While managing an
aquaponic system is more difficult and harder to make livable wages out of, Greens and Gills
shows that it is more than possible and can be successful.48
How does Urban Agriculture work with the community?
Now that we understand how urban agriculture can fit into the built environment of the
South Bronx, how does this food work its way to the target residents? Green Carts first hit the
street in 2008 as part of an initiative to bring fresh fruit and vegetables to lowincome
neighborhoods that had been identified as food deserts. The program was started by the Mayor’s
Office of Food Policy and the New York City Department of Health and Mental Hygiene in their
push to combat dietrelated diseases that are prevalent in these areas. Street carts were originally
banned in NYC, but the decision to allow a finite number of permits came because the City
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believed the mobility of the carts would let the fruit get to where its needed the fastest. Cart
operators can only raw fruits and vegetables and must obtain a vendor’s license before they can
apply for the permit. The cart operator buys his own cart, which must pass inspection, and fruit.
In the image bellow you can see that the area of operation for green carts is restricted to the
communities that need them.49
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Green Carts can play an important role in urban agriculture and grow organically within
the existing urban environments. The ideas behind the Green Cart program parallel those power
the move for urban agriculture. Growing and selling the food where it is needed. To encourage
growth in the community, there must be a sense of trust and security in that area before real
investment will be made by the residents. Bringing food production to the community is just one
step in this development, but it will have positive effects that lead to other steps. A relationship
between a grower, who is also a resident of the community, with the vendor, another community
member, will foster positive relationships and increase trust. Other vendors, like neighborhood
bodegas, may become consistent customers for the small urban farms. Much of the South Bronx
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is made up of small businesses and it should remain that way. Creating product that will be sold
in the same neighborhood will change the community for the better.
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Chapter 4. Economics and Politics
Urban Agriculture will depend largely on existing institutions for its success. Politics can
either stand in the way or create opportunities for movements like this. Creating a strong
economic argument for the benefits that a community and the city as a whole would gain from
Urban Agriculture in general and more specifically, hydroponic systems in the South Bronx.
The economic growth that a new industry would create is certainly appealing. The reduction of
health related expenses for the city would augment that appeal. Building trust between residents
and businesses would make communities more appealing to future investment. Most of all,
addressing food insecurity would improve quality of life for all residents.
The reason that supermarkets don’t serve communities like the South Bronx is because it
is more difficult to open and investors worry their profit margins won’t be high enough. In the
figure on the following page, you can see that the South Bronx has some of the highest
supermarket need in NYC. A supermarket uses local labor to work at its stores. One major
worry is that areas like the South Bronx would require more training than average employees
because of poor educational institutions. 
Don HinkleBrown, the CEO of The Reinvestment
Fund, a supermarket investing company, states that “If they’re operating in lowincome areas,
they’re less workready. It takes six months longer to train them, and insurance costs are higher
in urban areas.” Start up costs and the lack of money in the hands of its potential customers
make these areas a nogo zone for Supermarkets and other services, leaving communities
underserved.52
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Until recently, this issue has gone on without any sort of help from city officials. A
program called Green Carts was started in order to bring fresh produce to these underserved
areas. The carts are allowed to sell produce of the street in certain areas just as food carts serve
readymade food. This quick fix doesn’t solve the problem completely, however. After so many
years of not having access to healthy options, many families continue to eat unhealthy on a
regular basis out of habit. Steve Cummins, a Public Health Professor at the London School of
Hygiene and Tropical Medicine, spoke about food deserts in an interview with National Public
Radio. He argues that access is the first step to combating food deserts but it cannot stop there.53
Many residents in these areas might not even know how to cook a healthy meal, much less want
to spend the extra money to buy fresh produce when they have eaten cheap, nutrition poor food
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for so long. Access is not everything and cannot be the full solution to the health issues we see
in these areas.
If supermarkets are not willing to invest in communities like the South Bronx, who will
be? This growth and development must begin with the residents themselves. 
Social capital is an
important part of community development and is weak in South Bronx communities. The
problems of the South Bronx are largely a symptom of the lack of this social capital. Social
capital describes how valuable social networks are and why. What kinds of groups are present
and how do they benefit the community. Groups can both bridge and bond members of the
community. Bonding is when a group of similar people create connections and bridging is when
different people connect with each other.

Creating these connections benefit those involved

directly by enjoying a more positive and communal life, but there are also certain positive
externalities that will come from strong social networks. The trust that is built within a
community and the understanding of one’s neighbors will make residents more likely invest in
this community.54
Urban farming will play a role in building social capital by bridging people. New
growers, who likely had many differences, will create growing associations and connect with one
another. Growers will make connections with their clients and become positive members of their
community and have something they can provide that others will benefit greatly from. The
increased trust will lead to more civic involvement and organization so that South Bronx locals
can begin to make change for themselves. As these networks become more established, they
could be considered a place where bonding happens. When an association of South Bronx
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farmers goes to participate in larger networks or get involved in political decisions for NYC, they
will experience greater bridging and grow. The externalities can be better information
circulation among farmers and a community that is better educated on their food. More civic
engagement will mean that people feel like that have some power in what happens with their
community which will in turn be an incentive for their own investment in other businesses.55
The politics of Urban Farming is easy: it’s good for the people. But why is it good and
how will it come about? Good in the eyes of the government is what needs to be presented here.
It is the positive externalities on bringing urban agriculture to the South Bronx that will interest
government officials and bring excitement about such a program. As discussed in the previous
paragraph, the positive externalities of investment and security would be beneficial to NYC as a
whole. The more growth that this neglected neighborhood experiences, the more revenue the
city as a whole receives and the more taxable residents it has instead of a burden on the welfare
system. One the other hand, an important effect of this project will be improved health.
In New York State Department of Health’s Prevention Agenda for 20132017, Obesity is
listed as a major concern. The number one goal in reducing diabetes is to “Create community
environments that promote and support healthy food and beverage choices and physical
activity.”56 Creating a better food situation in the community is precisely what urban agricultural
systems in the South Bronx would aim to do. Supporting such a program would be making
concrete steps towards their goals written in policy. The Center for Disease Control has similar
goals to that of the NYSDOH for chronic health concerns like Obesity and Diabetes.
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Interestingly enough, their number one goal calls for better access to healthy food and
implementing better diets. 57
The role of government in creating development should be to create opportunity and
provide incentive. The community should be the force that creates change for themselves.
Opportunity created by government would be in making space easier to use. The Mayor of
Chicago has made his city more appealing to urban farming by reducing red tape for projects. A
United Nations Development Program publication, “Urban Agriculture: food, jobs, and
sustainability”, states that “there is seldom a lack of space, land or water bodies to farm in urban
areas. The problem lies in gaining legal access and secure tenure to farm this land and water.
Once the entire urban sphere is explored for potential surfaces for farming, and the appropriate
arrangements are worked out to permit such an activity, the next question is, “What can be
grown…and how?” The UNDP points to the government as a tool to unlock the space.58
Government is not the only institution that will influence urban agriculture in the South
Bronx. Governments can influence urban agriculture through facilitating and regulating. Once
urban agriculture is established, there will need to be regulations and inspections to ensure the
food is safe. NGOs are another institution that can positively influence this new industry. By
providing technical training and advice, NGOs could help individuals start systems or train
growers for bigger projects that come along. Farmer associations can represent farmers, share
technical information and techniques, and manage demand in local market. NGOs are often the
primary facilitators, but by partnering with farmer associations and local governments, they can
ensure better policy changes and resource distribution if there is aid involved.

57
58

CDC, 
CDC’s State Public.
UNDP, 
Urban Agriculture:

38

The upfront capital required by a hydroponic farming is a lot and one of the biggest obstacles
to starting. This is where outside help will be the most effective. Running costs are high, but
careful management will make this less significant. How many people are employed will depend
on the size of the system. Hydroponics is labor intensive and even with many parts of the system
automated there will be a need to a lot of labor. Creating partnerships with Green Carts and local
stores will increase profits for both and lead to more jobs.
Green Carts can expand as they provide entrepreneurial opportunities to vendors and prove to
be economically viable in the longterm. Hydroponic systems within the South Bronx also
provide entrepreneurial opportunities and old need a small amount of help to get residents to start
their own commercial systems. According to a study on Green Carts done by Columbia
University, 80” of vendors consider themselves “very profitable” or “somewhat profitable.” In
addition to this, 50% of vendors have been vending more than two years and 75 % of vendors
believe their experience running a Green Cart will help them open a larger business. Building
this human capital in the population by giving previously unskilled labor a chance to gain
experience will lead to more small businesses and sustainable development in the South Bronx.59
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Chapter 5. Conclusion
There is constant back and forth over welfare programs in the United States. In the South
Bronx, where about 50% of the population receives some form of aid from the government, this
conversation is very relevant.60 What is the point of welfare? Is it to remove people from
poverty and end it altogether? If so, why does such poverty persist? Is the point to help those in
danger of more severe poverty cope with their position and just make it to the next day? Poverty
is something that everyone would want to take away if they could. But it is not that simple.
There is a need for institutions that will begin this movement and partner with the city
government to make this happen. Green Carts were started through the the Mayor’s office of
Food Policy and the NYC Department of Health and Mental Hygiene. An institution partnered
with these two would be able to lay the groundwork for such a movement to become reality.
Fighting food deserts, poor health, and bringing higher quality of life to this underdeveloped
community is important.
A city like NYC could address this issue and help its underserved communities through
four steps. First, the Mayor should follow the lead of the Chicago mayor and work to remove
barriers to urban farms and hydroponic systems. If the Mayor’s office takes the lead as it did for
the Green Cart program, this could be a powerful movement. By changing zoning to allow
Hydroponic systems and streamlining startup processes, a city can become more appealing to
potential entrepreneurs and growers from other cities. If possible, the Mayor’s office should
work to create financial incentives through tax or grants.
Second, the Mayor’s program should partner with Universities and other local institutions
within the communities it is focusing on. In the case of the South Bronx, Fordham University
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and the New York Botanical Garden would be able to provide training and generate
environmental controlled agriculture programs. Such a program could lead to the South Bronx
becoming a hub for new Urban Agriculture technologies and research. Partnering with
Sustainable South Bronx, an institution that provides job training for the green industry for South
Bronx locals, could use a well established and successful program to extend training to
hydroponic systems and provide support for new growers. A program called New York Sun
Works uses the greenhouses on the roofs of NYC public schools to house working hydroponic
and aquaponic systems and connect children to their food. Including such education in the
curriculum will form a population that thinks critically about their food and will be willing to pay
a little more for better food.
Third, the Mayor’s Urban Agriculture program would seek organizations that would help
set up and provide startup capital for new hydroponic systems. This could be local banks
provide small loans to get a farm going or organizations like Bright Farms, that will help
construct, provide most startup capital, and help with managing the hydroponic system and over
time phase themselves out of the farm as the produce is able to pay them back. In the end, the
grower is left with a stable farm and concrete knowledge of how to manage the system.
Finally, the program would need to partner with the Green Carts program in order to have
a flexible, but reliable consumer base. It is important to allow growers to make their own
connections with other businesses to foster competition, but providing opportunity is essential
for startup success in this industry. Once the industry is well established, the program can phase
itself out or change focus. With an institution already in place, they may want to change it to
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solely regulate food production and ensure quality and safety of food that is produced within the
city.
There is no simple solution to such a widespread issue. This thesis does not pretend to be
the cure all fix, but it does look to be a movement in which opportunities and tools for success
are given to those who need them. As President Kennedy said, we must help others help
themselves and we must do it because it is right. This is not the first step or the last step, but a
very important step in changing our food chains and addressing urban health issues.
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